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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

2. Claims 1-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kim, USPAT 6,043,511 in view of Choi etal., (Choi), US 2002/0117691 and further 
in view of applicant's admitted prior art (AAPA). 

3. Kim discloses and shows in Figs. 9-1 1 and 13A-13C, an array substrate for use 
in a liquid crystal display device, comprising: 

- a gate electrode (12), a gate line (11) and a gate pad electrode (13) on a 
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substrate (100), wherein all of the gate electrode, the gate line and the gate pad 
electrode have a double-layered structure including a first and second layers formed by 
AL-Nd and Mo, or Cr (first barrier metal layer) and Al-Nd (Fig. 13A; col. 6, lines 19-60); 

- a gate insulating layer (20) on the substrate covering the double-layered gate 
electrode, gate line and gate pad (Fig. 13A); 

- an active layer (30) and an ohmic contact layer (40) sequentially formed on 
the gate insulating layer and over the gate electrode; 

- a data line (51 ) on the gate insulating layer crossing the gate line (1 1 ), source 
and drain electrodes (52, 53) contacting the ohmic contact layer (40), and a data pad 
electrode (54) on the gate insulating layer (Fig. 13B); 

- a passivation layer (60)formed on the gate insulating layer to cover the data 
line, source and drain electrodes and data pad electrode, wherein the passivation layer 
has a drain contact hole exposing the drain electrode (53), a gate pad contact hole 
exposing the gate pad electrode (13), and a data pad contact hole exposing the data 
pad (54) (Fig. 13C); and 

- a pixel electrode (70), a gate pad terminal and a data pad terminal all of which 
are formed of a transparent conductive material on the passivation layer (col. 7, lines 
18-21). 

As discussed above Kim discloses that the gate electrode, gate line and gate pad 
electrode have double-layered structure including a first barrier metal layer and a first 
layer of Al-Nd. Kim differs from the instant invention because he does not explicitly 
disclose the limitations such as (1) the gate electrode, the gate line and the gate pad 
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electrode have a double-layered structure wherein the first layer is copper and (2) the 
data line, the source and drain electrodes and the data pad electrode having a double- 
layered structure including a second barrier metal layer and a second copper layer. 

Choi discloses an array substrate for use in a liquid crystal display device 
wherein the gate line assembly (including gate line, gate electrode and gate pad) and 
the data line assembly (includes data line, source electrode, drain electrode and data 
pad) can be formed of a double-layered structure such as a barrier metal layer and a 
copper layer. Choi also discloses that copper has low resistance (page 8, paragraph 
0118; page 9, paragraph 0125, 0129, 0132-0135; page 10, paragraph 0148; page 11, 
paragraph 0152). 

Choi is evidence that ordinary workers in the art would find a reason, suggestion 
or motivation to use copper to form gate line assembly and data line assembly. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to substitute the Al-Nd layer of the gate electrode, the 
gate line, the gate pad, the data line, the drain electrode, the source electrode and the 
data pad electrode of Kim with a copper layer thus having a double-layered structure 
including a first barrier metal layer and a first copper layer wherein the first barrier metal 
layer is between the substrate and the copper layer, for advantages such as to obtain 
low resistance wiring, as per the teachings of Choi. 

Still lacking is the limitation such as the first barrier metal layer and the first 
copper layer having a smooth taper shape without any steps on their sides. 
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The AAPA described in the instant application is also related to an array 
substrate for use in a liquid crystal display device wherein the first and second metal 
patterns (29a, 29b) have a smooth taper shape without any steps on their sides (Fig. 
2D). The AAPA further discloses that by having patterns having a smooth taper shape 
without any steps on their sides prevent deposition defects caused by overhang 
phenomenon (page 6, paragraph's 0015-0016). 

The AAPA is evidence that ordinary workers in the art would find a reason, 
suggestion or motivation to have a smooth taper shape without any steps on their sides 
for the first and second metal layers. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to make the first barrier metal layer and the first copper 
layer into a smooth taper shape without any steps on their sides to prevent deposition 
defects caused by overhang phenomenon, as per the teachings of the AAPA. 

Accordingly, claim 1 would have been obvious. 

As to claim 17, the method of forming the array substrate for use in a liquid 
crystal display device merely recites the steps of forming each element and since each 
element must be formed to make the device, the method would have at least been 
obvious. 

As to claims 2, 3, 18 and 19, Kim shows in Fig. 9 that the gate electrode (12) 
extends from the gate line (11) and the gate electrode is at the end of the gate line and 
that the source electrode (52) extends from the data line (51), wherein the drain 
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electrode (53) is spaced apart from the source electrode, and wherein the data pad (54) 
is at the end of the data line (51). 

As to claims 4 and 20, Figs. 9 and 13C of Kim also shows that the pixel electrode 
(70) is disposed in a pixel region defined by the crossing of the gate and data lines, 
wherein the pixel electrode contacts the drain electrode (53) through the drain contact 
hole, wherein the gate pad terminal contacts the gate pad through the gate pad contact 
hole (14) and wherein the data pad terminal contacts the data pad through the data pad 
contact hole (55). 

As to claims 5-8 and 21-24, Kim discloses that the barrier metal layer is 
chromium, which inherently has good adhesive characteristics (col. 6, lines 56-60). 

As to claims 9, 10, 25 and 26, Choi discloses (page 6, paragraph 0091) and 
shows in Fig. 7, a double-layered capacitor electrode on the gate insulating layer and 
over the portion of the gate line, wherein the double-layered capacitor electrode is 
connected in parallel with the pixel electrode through a contact hole that formed in the 
passivation layer and thus would have been obvious to form storage capacitance for 
improving storage capacity of the pixel electrode. 

As to claims 1 1 and 27, Kim discloses (col. 4, lines 66-67) that the gate 
insulation layer is an inorganic material such as silicon oxide or silicon nitride. 

As to claims 12 and 28, Kim further discloses (col. 5, lines 14-15) that the 
passivation layer is made of silicon nitride. 

As to claims 13-16 and 29-32, Choi discloses the use of a buffer layer (page 9, 
paragraph 0131) made of an inorganic material to separate the gate line assembly from 
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the substrate and data line assembly form the thin film transistor array to prevent 
contacts between the substrate and the barrier metal layer as well as the contacts 
between the barrier metal layer and the thin film transistor array and thus would have 
been obvious. 

Response to Arguments 

4. Applicant's arguments filed on April 19, 2006 have been fully considered but they 
are not persuasive. 

In response to applicant's argument that Choi does not disclose that the first 
barrier metal layer is interposed between the substrate and the first copper layer and 
thus does not cure the deficiencies of Kim, it is respectfully pointed out to applicant that 
Kim (primary reference) already teaches a double-layered structure wherein the first 
barrier metal layer (lower layer) is between the substrate and the upper layer and Choi 
(secondary reference) was used to find a teaching as to why one of ordinary skill in the 
art might be motivated to use a copper layer as the upper layer instead of Al-Nd layer 
disclosed in Kim. Since, Choi clearly discloses the advantage of using copper, one of 
ordinary skill in the art would look to Choi and make the modification to Kim to come up 
with the claimed invention and thus Choi does cure the defects associated with Kim. 
Further, it is also pointed out to applicant that it is common and known in the art metal 
layers such as titanium (Ti), molybdenum (Mo), chromium (Cr) have good chemical 
resistance and provides good adhesion to the substrate. Therefore, one of ordinary skill 
in the art would definitely combine Kim and Choi to come up with the claimed invention 
wherein the double-layered structure includes a lower barrier metal layer and an upper 
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layer made of copper wherein the lower layer is between the substrate and the copper 
layer for advantages such as obtaining a low resistance wiring that has better adhesion 
to the substrate. 

Therefore, the rejection was proper and thus maintained. 

Conclusion 

5. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tarifur R. Chowdhury whose telephone number is (571) 
272-2287. The examiner can normally be reached on M-Th (6:30-5:00) Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nelms C. David can be reached on (571) 272-1787. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

TRC 

June 28, 2006 




